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(57) ABSTRACT 

A package to be mounted With semiconductor chips has a 
heat-radiating substrate having a thickness of smaller than 
0.4 mm of a Cu—Mo composite as prepared by impregnat 
ing from 30 to 40% by mass of copper (Cu) melt into a green 
compact of molybdenum. The heat-radiating substrate is 
produced by preparing an M0 green compact through isos 
tatic molding, mounting Cu on the Mo green compact, 
heating it to thereby impregnate copper into the Mo green 
compact to give a Cu—Mo composite, and rolling the 
Cu—Mo composite into a sheet substrate. In the isostatic 
molding process, at least tWo or more plates 27, 29, 31, 33, 
35 and 37 are disposed adjacent to the inner surface of a side 
Wall as divided into at least tWo portions, Mo powder is ?lled 
into the space as formed by those plates 27, 29, 31, 33, 35 
and 37 With covering the Mo poWder compact With a ?exible 
cover, such as a rubber medium 39 or the like, to prepare a 
composite, then the resulting composite is put into a pressure 
tank, an external isostatic pressure is applied thereto against 
the ?exible cover, and the plates are slid via the cover along 
the side Wall thereby compressing the composite betWeen 
the thus-slid plates into an M0 green compact. 
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SEMICONDUCTOR PACKAGE AND METHOD 
FOR PRODUCING HEAT-RADIATING SUBSTRATE 

FOR IT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an isostatic mold 
ing method for ceramic powders, metal poWders and their 
composites, more precisely, to a semiconductor package for 
Which is used high-melting-point metal poWders of W, Mo 
and the like, composites such as Cu/W, Cu/Mo, W/Ni/Cu, 
W/Ni/Fe and the like, or composites such as Mo/TiC, Al/SiC 
and the like, and also to an isostatic molding method for 
producing heat-radiating substrates for semiconductor pack 
ages. 

[0003] 2. Description of the Related Art 

[0004] Heat radiation from packages of semiconductor 
devices that are used in communication-related appliances 
such as portable telephones and others is the recent impor 
tant theme in the art. Heat-radiating members on Which 
those semiconductor devices for microWaves are to be 
mounted are being in demand. For the heat-radiating mem 
bers, metallic materials of aluminum, copper and the like 
may be taken into consideration in vieW of their heat 
conductivity. HoWever, as greatly expanding With heat, 
members of such metallic materials are often problematic in 
that, When bonded to semiconductor chips of silicon and the 
like or to insulating members such as aluminum nitride 
substrates and the like mounted With silicon, they may be 
deformed or cracked due to the heat change in solder 
bonding or repeated use and due to the difference in thermal 
expansion betWeen the metallic members and the semicon 
ductor or insulating members. Therefore, materials With 
good heat conductivity, of Which the thermal expansion 
approaches to that of semiconductors and insulating ceramic 
materials, are desired. 

[0005] Aluminum nitride to be mounted With semiconduc 
tor chips is generally lined With a Cu sheet on its back 
surface. 

[0006] As heat-radiating substrates meeting the require 
ments noted above, composite materials of tungsten (W) 
copper (hereinafter referred to as W—Cu composites) 
have been proposed. 

[0007] To produce such W—Cu composites, employed is 
a method Which is as folloWs: W poWder is molded under 
compression to give a green compact. The green compact is 
then sintered in a reducing atmosphere into a porous body of 
W having a predetermined degree of porosity. Next, copper 
is in?ltrated into the porous body in a reducing atmosphere 
at a temperature not loWer than the melting point of copper 
to obtain a W—Cu composite. 

[0008] In order to evade the problem of thermal strain 
noted above, heat-radiating substrates for IC (integrated 
circuit) packages, for Which are used ceramic materials, 
must be so designed that their thermal expansion approaches 
to that of alumina, beryllia and the like. For these, used are 
W—Cu composites With from 10 to 15% by mass of copper 
in?ltrated thereinto. 

[0009] Those W—Cu composites Well used for heat 
radiating substrates are produced by in?ltrating Cu into 

Mar. 25, 2004 

porous bodies of W. In general, they essentially have a Cu 
content of from 10 to 20% by mass, and have good char 
acteristics. For example, they have a thermal expansion 
coef?cient of from 7 to 8x10_6/K, and a thermal conduc 
tivity of from 180 to 200 W/m-K. HoWever, in the recent 
tendency toWard lightWeight, thin and small parts in the art, 
the disadvantages of high density and heavy Weight of 
W—Cu composites are being serious problems. In addition, 
since W—Cu composites are Worked by cutting into prod 
ucts, their another draWback is that they could not be thinned 
Well. 

[0010] Speci?c methods for producing Mo—Cu green 
compacts are mentioned beloW. 

[0011] One method is knoWn for producing green com 
pacts of ordinary ceramics, metal poWders and their com 
posites through isostatic molding, Which comprises putting 
a poWder to be molded, for example a poWder of M0 or the 
like, into a rubber bag mold or the like, sealing the mold, 
then putting it into a hydraulic pressure tank ?lled With 
Water, and applying an external hydraulic press to the rubber 
mold so as to press the poWder into a green compact. 

[0012] Also knoWn is another method for producing such 
green compact through ordinary poWder pressing, for Which 
is used a pressing device. The pressing device comprises a 
mortar to give the inner Wall surface for the cavity, and upper 
and loWer rods to give the upper and loWer surfaces for the 
cavity. Concretely, a poWder of M0 or the like is ?lled into 
the cavity to be formed by the mortar and the rods, sealed 
With the upper rod, and then compressed by the upper and 
loWer rods into a green compact. 

[0013] Using conventional Cu—Mo composites for pro 
ducing heat-radiating substrates for semiconductor packages 
for microWaves is problematic in various aspects of, for 
example, the characteristics of the composites, the Work 
ability thereof, and even the thickness of the products to be 
produced from them. 

[0014] For producing heat-radiating substrates such as 
those noted above, intermediate products of green compacts 
for them are prepared. In conventional isostatic molding 
methods, green compacts having been pressed With a uni 
form pressure could be obtained. In those, hoWever, since 
?exible rubber molds or the like are used, Well-shaped plates 
or green compacts having a speci?c shape are difficult to 
obtain. 

[0015] On the other hand, in poWder pressing methods for 
producing large-siZed green compacts by applying pressure 
to poWder from the upper and loWer sides, large pressure is 
applied to poWder. Therefore, for the methods, the mold, 
especially the mortar to be used must be so designed that its 
mechanical strength is satisfactorily high. For these reasons, 
the methods are defective in that the costs for the mold are 
high. 

SUMMARY OF THE INVENTION 

[0016] One object of the invention is to provide a semi 
conductor package for microWaves or poWer, for Which is 
used a thin, heat-radiating substrate having good character 
istics and Workability. 

[0017] Another object is to provide an isostatic molding 
method for producing inexpensive and Well-shaped green 
compacts. 
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[0018] Still another object is to provide a method for 
producing heat-radiating substrates for microwave or poWer 
semiconductor packages, in Which is used the isostatic 
molding method noted above. 

[0019] According to one aspect of the invention, obtained 
is a semiconductor package to be mounted With semicon 
ductor chips, Which is characteriZed in that it has a heat 
radiating substrate having a thickness of smaller than 0.4 
mm of a Cu—Mo composite as prepared by impregnating 
from 30 to 40% by mass of copper (Cu) melt into a green 
compact of molybdenum. 

[0020] Preferably, in the invention, the heat-radiating sub 
strate is a high-reliability heat-radiating substrate character 
iZed by having a thermal expansion coef?cient of from 7.7 
to 9.0><10_6/K, a thermal conductivity of from 200 to 220 
W/m~K, a Young’s modulus of from 220 to 230 GPa, and a 
density of not larger than 9.8 g/cm3. Also preferably, the 
semiconductor chips are microWave semiconductor chips. 

[0021] According to another aspect of the invention, 
obtained is a poWer semiconductor package With semicon 
ductor chips being mounted on a composite substrate of 
aluminum nitride as sandWiched betWeen heat-radiating 
substrates of high heat conductivity metal plates, Which is 
characteriZed in that at least one of said heat-radiating 
substrates is of substantially a Cu—Mo composite as pre 
pared by impregnating copper melt into a green compact of 
Mo poWder having been previously mixed With at most 5% 
by mass of Cu, in such a manner that the total Cu content of 
the thus-impregnated green compact may fall betWeen 40 
and 60% by mass. 

[0022] According to still another aspect of the invention, 
there is provided an isostatic molding method for producing 
green compacts, Which comprises disposing at least tWo 
plates adjacent to the inner surface of a side Wall as divided 
into at least tWo portions, putting a poWder into the space 
betWeen the plates With covering the poWder compact With 
a ?exible cover to prepare a composite, then putting the 
resulting composite into a pressure tank, applying an exter 
nal isostatic pressure thereto against the ?exible cover, and 
then sliding the plates via the cover along the side Wall 
thereby compressing the composite betWeen the thus-slid 
plates into a green compact. 

[0023] In the invention, preferably, the composite is, in 
place of being put into the pressure tank, put into a pressure 
chamber in a dry-type isostatic molding device, and com 
pressed therein into a green compact. 

[0024] Also preferably, in the invention, at least tWo plates 
are so disposed that a pair of the plates face each other along 
the inner surface of the side Wall as divided into at least tWo 
portions, and a poWder is ?lled into the space betWeen the 
plates to give a poWder compact therebetWeen. In that 
condition, at least one partitioning plate is disposed betWeen 
the pair of opposed plates, and a poWder is ?lled into every 
space as formed by the opposed plates and the partitioning 
plate to give a plurality of green compacts all at a time. 

[0025] Further preferably, in the invention, the poWder is 
of Mo to give a green compact of Mo. 

[0026] According to still another aspect of the invention, 
there is provided a method for producing heat-radiating 
substrates, Which comprises disposing at least tWo plates 
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adjacent to the inner surface of a side Wall as divided into at 
least tWo portions, putting Mo poWder into the space 
betWeen the plates With covering the poWder compact With 
a ?exible cover to prepare a composite, then putting the 
resulting composite into a pressure tank, applying an exter 
nal isostatic pressure thereto against the ?exible cover, then 
sliding the plates via the cover along the side Wall thereby 
compressing the composite betWeen the thus-slid plates into 
an M0 green compact, mounting Cu on the Mo green 
compact, and then heating the Mo green compact With Cu 
mounted thereon so as to impregnate Cu into the Mo green 
compact to give a heat-radiating, Cu—Mo composite sub 
strate. 

[0027] In the invention, preferably, the Cu—Mo compos 
ite substrate is rolled into a heat-radiating substrate having 
a thickness of smaller than 0.4 mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a cross-sectional vieW for explaining a 
conventional, poWder pressing method; 

[0029] FIG. 2A is a horiZontal cross-sectional vieW in 
outline for explaining the ?rst embodiment of the invention 
of an isostatic molding method; 

[0030] FIG. 2B is a vertical cross-sectional vieW in out 
line for explaining the ?rst embodiment of the invention of 
an isostatic molding method; 

[0031] FIG. 2C is a cross-sectional top vieW in outline for 
explaining the ?rst embodiment of the invention of an 
isostatic molding method; 

[0032] FIG. 3 is a cross-sectional vieW in outline for 
explaining a press molding method; 

[0033] FIG. 4A is a cross-sectional vieW of a body to be 
compressed, Which is for graphically explaining the second 
embodiment of the invention of an isostatic molding 
method. 

[0034] FIG. 4B is a cross-sectional vieW in outline of an 
isostatic molding device With no pressure applied thereto, 
Which is for graphically explaining the second embodiment 
of the invention of an isostatic molding method; 

[0035] FIG. 4C is a conceptual vieW of an application of 
the body to be compressed of FIG. 4A to a dry-type isostatic 
molding method, Which is for graphically explaining the 
second embodiment of the invention of an isostatic molding 
method; 

[0036] FIG. 5A is a cross-sectional vieW in outline for 
explaining the third embodiment of the invention of an 
isostatic molding method, in Which no pressure is applied to 
the system; and 

[0037] FIG. 5B is a cross-sectional vieW in outline for 
explaining the third embodiment of the invention of an 
isostatic molding method, in Which pressure has been 
applied to the system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] Prior to describing the preferred embodiments of 
the invention, a conventional, isostatic molding method is 
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?rst described, With reference to FIG. 1, for facilitating good 
understanding of the invention. 

[0039] As in FIG. 1, an ordinary poWder pressing method 
is knoWn. For this method, used is a pressing device 21 that 
comprises a mortar 13 to form the inner Wall surface of the 
cavity 11, and upper and loWer rods 17 and 19 to form the 
upper and loWer surfaces of the cavity 11. Concretely, a 
poWder 23 of M0 or the like is ?lled into the space as formed 
by the mortar 13 and the loWer rod 19, then sealed With the 
upper rod 17, and thereafter compressed by the upper and 
loWer rods 17 and 19 under pressure being applied thereto in 
the direction shoWn by the arroWs 25 to give a green 
compact. 

[0040] Then, the embodiments of the invention are 
described, With reference to FIGS. 2A, 2B and 2C to FIGS. 
5A and 5B. 

[0041] As in FIGS. 2A, 2B and 2C, a starting poWder 23 
of, for example, M0 or the like is ?lled into the cavity as 
surrounded by the ?rst to fourth side plates 27, 29, 31, 33, 
the upper plate 35 and the loWer plate 37, all of rigid plates 
of, for example, tool steel, high-speed steel, stainless steel or 
the like, and this is covered With a rubber medium 39. Next, 
as in FIG. 3, this is put into a pressure container 41 of a 
Water tank, and compressed under an external hydraulic 
pressure of from 0.5 to 3.6 tons/cm2 as applied thereto via 
the rubber medium 39, Whereby the poWder 23 is com 
pressed into a green compact 43. 

[0042] According to the method of the ?rst embodiment of 
the invention, the green compact obtained may have a more 
controlled shape, as compared With that obtained according 
to an ordinary isostatic molding method that comprises 
putting a poWder into a rubber bag mold, putting the mold 
With the poWder therein into a Water tank, applying a 
hydraulic pressure thereto so as to compress the poWder into 
a green compact. 

[0043] In the poWder molding method of the ?rst embodi 
ment of the invention, the side plates that act as the mortar 
in the ordinary poWder pressing method noted above are 
held by the hydraulic pressure via the rubber medium 39. 
Therefore, the method requires such simple-structured, rigid 
plates, but not any structure for holding the plates. 

[0044] The composite to be compressed in the ?rst 
embodiment of the invention, Which is covered With the 
rubber medium, may be applied to a dry-type isostatic 
molding method of so-called dry CIP (dry cold isostatic 
pressing). 
[0045] As in FIG. 4A, a poWder 23 of, for example, M0 
or the like is ?lled into the cavity as surrounded by the ?rst 
to fourth side plates 27, 29, 31, 33, the upper plate 35 and 
the loWer plate 37, such as those in FIG. 2A to FIG. 2C, and 
this is covered With a rubber medium 37 to prepare a body 
43 to be shape-controlled, separately from the molding 
device. 

[0046] Next, as in FIG. 4B, the body 43 to be compressed 
is set in the pressure chamber 47 in the isostatic molding 
device 45. In this, the pressure chamber 47 is provided With 
a pressure container 55 that houses therein rubber 51 and 
Water 53 surrounding the rubber 51, and an upper ram 57 and 
a loWer ram 59 that seal the openings 49, 49 of the pressure 
container 55 formed at the upper and loWer sides. 
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[0047] As in FIG. 4B, the body 43 to be compressed is set 
in the pressure chamber 47, and the hydraulic pressure in the 
isostatic molding device 45 is increased. As a result, as in 
FIG. 4C, the hydraulic pressure of the pressuriZed Water 53‘ 
is applied to the body 43 as set in the pressure chamber 47, 
via the Wall of the rubber 51, Whereby the poWder in the 
body 43 is compressed by the upper plate 35 and the loWer 
plate 37 into a green compact 43. The hydraulic pressure in 
this case is nearly the same as that in the ?rst embodiment 
mentioned above. 

[0048] FIG. 5A and FIG. 5B are to illustrate the isostatic 
molding method of the third embodiment of the invention, 
in Which the structure of the body to be compressed differs 
from that of the body to be compressed in the ?rst embodi 
ment, but the others are the same as those in the ?rst 
embodiment. 

[0049] Speci?cally, in the third embodiment of the inven 
tion, at least one partitioning plate 63 of a rigid material, 
such as tool steel, high-speed steel, stainless steel or the like, 
is provided betWeen the upper plate 35 and the loWer plate 
37, and poWders 65 and 67 of, for example, M0 or the like 
are ?lled into the spaces betWeen the plates to prepare a body 
61 to be compressed. In this, the body 61 is isostatically 
compressed in a Water tank 41 to give a plurality of green 
compacts 69 and 71 all at a time. Varying the amount of the 
poWder to be ?lled in each space in this case gives a plurality 
of green compacts each having a different thickness, all at a 
time. 

[0050] In the ?rst to third embodiments of the invention 
illustrated hereinabove, Mo poWder Was used as the starting 
poWder. Needless-to-say, the starting poWder in the inven 
tion is not limited to only Mo poWder, and the invention 
applies to any poWdery materials of, for example, ceramic 
poWders, high-melting-point metallic poWders such as W 
and the like for molding them, as Well as to production of 
composites of Cu/W, Cu/Mo, W/Ni/Cu, W/Ni/Fe and the 
like from poWdery materials, and to production of other 
composites of Mo/TiC, Al/SiC and the like from poWdery 
materials. 

[0051] Embodiments of the semiconductor package of the 
invention are described beloW. 

[0052] In one embodiment of the semiconductor package 
of the invention, semiconductor chips are mounted on a 
heat-radiating substrate, either directly thereon or via a 
composite substrate of aluminum nitride as sandWiched 
betWeen high heat conductivity metallic plates. 

[0053] The semiconductor chips may be microWave semi 
conductor chips or poWer semiconductor chips. 

[0054] The heat-radiating substrate is a Cu—Mo compos 
ite substrate having a thickness of smaller than 0.4 mm, 
Which is prepared by impregnating from 30 to 40% by mass 
of copper (Cu) melt into a molybdenum green compact. The 
heat-radiating substrate is a high-reliability heat-radiating 
substrate characteriZed by having a thermal expansion coef 
?cient of from 7.7 to 9.0><10_6/K, a thermal conductivity of 
from 200 to 220 W/m~K, a Young’s modulus of from 220 to 
230 GPa, and a density of not larger than 9.8 g/cm3. 

[0055] Concretely, the heat-radiating substrate is produced 
according to the isostatic molding method of any of the ?rst 
to third embodiments of the invention mentioned above. 
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Brie?y, for this, an M0 green compact is prepared from Mo 
powder, Cu is mounted on the Mo green compact and heated 
so as to impregnate Cu melt into the Mo green compact to 
give a Cu—Mo composite substrate, and thereafter the 
resulting Cu—Mo composite substrate is rolled to give the 
intended, heat-radiating substrate having a thickness of 
smaller than 0.4 mm. 

[0056] Hereinunder described are speci?c examples for 
producing heat-radiating substrates according to the isostatic 
molding method of the embodiment of the invention men 
tioned above. 

EXAMPLE 1 

[0057] As in FIGS. 5A and FIG. 5B, molybdenum poWer 
having a mean grain siZe of 4 pm Was ?lled into a split mold 
(made of iron) having a Width of 90 mm and a length of 170 
mm, in Which one partitioning Wall of iron Was disposed so 
that one split mold could produce tWo green compacts both 
at a time. The mold thus ?lled With the Mo poWder Was 
cased in a rubber case, and compressed through CIP (cold 
isostatic pressing) under a pressure of 2.0 ton/cm2. The 
green compacts formed herein had a siZe of 90><170><T10, 
and had a relative density of about 60%. 

[0058] Next, a copper plate corresponding to 38% by mass 
of molybdenum Was put on each molybdenum green com 
pact having been prepared previously, Which Was then 
gradually heated from 700° C. up to the highest temperature 
of 1300° C. in a heating furnace having a hydrogen atmo 
sphere. 
[0059] For the heat treatment, the ?nal temperature must 
be a temperature at Which copper could melt completely. 
From the data of the experiments made by the inventors, it 
Was found that the ?nal temperature for the heat treatment 
must be at 1150° C. or higher and that the temperature for 
uniform copper impregnation to make the composite have a 
predetermined copper content must not be higher than 1300° 
C. 

[0060] The copper-impregnated composite had a siZe of 
86><163><T9.6, and had a Cu content of from 35 to 36% by 
mass. 

[0061] The relationship betWeen the CIP pressure applied 
and the density of the green compacts produced, and that of 
the CIP pressure and the Cu content of the composites 
produced under the same copper impregnation condition 
(highest temperature: 1300° C.) are shoWn in Table 1 beloW. 

TABLE 1 

Relationship Between CIP Pressure, Density and Cu Content 

CIP Pressure (ton/cm2) 1.0 1.5 2.0 3.0 
Density of Green Compact 5.0 5.4 5.9 6.6 
(gr./cm°) 
Cu Content of Composite 40 38 35 31 

(% by mass) 

[0062] Next, minor copper having remained on the surface 
of each composite Was removed through liquid honing, and 
the composite Was hot-rolled, While being heated With hot 
plates kept at 300° C., for Which the reduction ratio fell 
betWeen 10 and 30%. After having been thus rolled to have 
a reduced thickness T of 3.3 mm, the composite Was 
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annealed for strain removal in a hydrogen atmosphere 
furnace at 800° C., Whereby its Vickers hardness Hv of 200 
Was loWered to 160. Next, this Was rolled at room tempera 
ture to a reduction ratio falling betWeen 5 and 10%, thereby 
having a further reduced thickness T of 1.5 mm, and 
thereafter again annealed for strain removal in a hydrogen 
atmosphere furnace at 800° C. Then, this Was further rolled 
at room temperature to a reduction ratio of not larger than 
10%, thereby having a further reduced thickness T of 0.5 
mm, and thereafter still again annealed for strain removal in 
a hydrogen atmosphere furnace at 800° C. The Vickers 
hardness Hv of the thus-rolled composite fell betWeen 160 
and 170. The composite Was further rolled to a reduction 
ratio of not larger than 10%, thereby reducing its thickness 
T of 0.5 mm to 0.2 mm. 

[0063] The rolled sheets of the composite having a thick 
ness T of 0.8 mm Were characteriZed by having a mean 
thermal expansion coef?cient of 8.5><10_°/K, a thermal 
conductivity of 210 W/m~K and a Young’s modulus of 220 
GPa. It is presumed that there Will be no signi?cant change 
in the thermal characteristics of the composite sheets even 
When the sheets are further Worked to have a reduced 
thickness T of 0.2 mm, since the thermal characteristics are 
greatly in?uenced by the copper content of the composite. 

[0064] The rolled sheet having a thickness T of 0.2 mm 
Was cut into strips having a Width of 40 mm and a length of 
150 mm, Which Were then blanked to give pieces having a 
Width of 10 mm and a length of 25 mm. In the composite 
pieces having been thus blanked out, no defects of delami 
nation, cracking or ?ssuring Were found at their sides, and, 
in addition, they had good surface condition. 

[0065] The composite sheet Will be soldered or blaZed 
With Ag, When Worked into heat-radiating substrates. Taking 
it into consideration, the composite sheet Was plated With Ni 
or Ni—P of from 2 to 3 pm thick in an electroless plating 
manner, Whereupon the plated sheet had no defects of 
blistering. This supports the applicability of the composite to 
heat-radiating substrates. 

EXAMPLE 2 

[0066] As in FIGS. 4A to 4C, green compacts Were 
produced through dry CIP, for Which Was used the same split 
mold as in Example 1. The body to be compressed Was put 
in a rubber case, and subjected to dry CIP. The data of the 
density of the green compacts produced herein, relative to 
the CIP pressure applied, and those of the Cu content of the 
composites also produced herein, relative to the CIP pres 
sure applied and under the same impregnation condition 
(highest temperature: 1300° C.), Were nearly the same as 
those in Table 1 above. 

[0067] The Cu-impregnated composites produced herein 
Were rolled and blanked in the same manner as in Example 
1 for CIP. As a result, the characteristic data of the rolled 
sheets and the blanked pieces obtained herein Were nearly 
the same as those in Example 1. This means that the 
composites produced herein are Well applicable to heat 
radiating substrates for semiconductor packages (PKG). 

[0068] As has been described hereinabove, the invention 
provides an isostatic molding method for producing inex 
pensive green compacts having a Well-controlled shape. 



US 2004/0056352 A1 

[0069] The invention also provides a method for produc 
ing thin, heat-radiating substrates having good characteris 
tics and good workability, according to the isostatic molding 
method. 

[0070] The invention further provides microWave semi 
conductor packages and poWer semiconductor packages, in 
Which are used thin, heat-radiating substrates as prepared 
according to the heat-radiating substrate production method. 

[0071] While the invention has been described in detail 
and With reference to speci?c embodiments thereof, it Will 
be apparent to one skilled in the art that various changes and 
modi?cations can be made therein Without departing from 
the spirit and scope thereof. 

What is claimed is: 
1. A semiconductor package to be mounted With semi 

conductor chips, said semiconductor package comprising a 
heat-radiating substrate having a thickness of smaller than 
0.4 mm of a Cu—Mo composite and formed by impregnat 
ing from 30 to 40% by mass of copper (Cu) melt into a green 
compact of molybdenum. 

2. A semiconductor package as claimed in claim 1, 
Wherein said heat-radiating substrate is a high-reliability 
heat-radiating substrate and has a thermal expansion coef 
?cient of from 7.7 to 9.0><10_6/K, a thermal conductivity of 
from 200 to 220 W/m~K, a Young’s modulus of from 220 to 
230 GPa, and a density of not larger than 9.8 g/cm3. 

3. The semiconductor package as claimed in claim 1 or 2, 
Wherein semiconductor chips are microWave semiconductor 
chips. 

4. A poWer semiconductor package With semiconductor 
chips being mounted on a composite substrate of aluminum 
nitride as sandWiched betWeen heat-radiating substrates of 
high heat conductivity metal plates, at least one of said 
heat-radiating substrates being of substantially a Cu—Mo 
composite as prepared by impregnating copper melt into a 
green compact of Mo poWder having been previously mixed 
With at most 5% by mass of Cu, in such a manner that the 
total Cu content of the thus-impregnated green compact may 
fall betWeen 40 and 60% by mass. 

5. An isostatic pressing method of producing green com 
pacts, Which comprises the steps of disposing at least tWo 
plates adjacent to the inner surface of a side Wall as divided 
into at least tWo portions, putting a poWder into the space 
betWeen the plates With covering the poWder compact With 
a ?exible cover to prepare a composite, then putting the 
resulting composite into a pressure tank, applying an exter 
nal isostatic pressure thereto against said ?exible cover, and 
then sliding said plates via the cover along the side Wall 
thereby compressing the composite betWeen the thus-slid 
plates into a green compact. 

6. The isostatic pressing method as claimed in claim 5, 
Wherein at least tWo plates are so disposed that a pair of the 
plates face each other along the inner surface of the side Wall 
as divided into at least tWo portions, and a poWder is ?lled 
into the space betWeen the plates to give a poWder compact 
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therebetWeen, at least one partitioning plate being disposed 
betWeen the pair of opposed plates, said poWder being ?lled 
into every space as formed by the opposed plates and the 
partitioning plate to give a plurality of green compacts all at 
a time. 

7. An isostatic pressing method of producing green com 
pacts, Which comprises disposing at least tWo plates adjacent 
to the inner surface of a side Wall as divided into at least tWo 
portions, putting a poWder into the space betWeen the plates 
With covering the poWder compact With a ?exible cover to 
prepare a composite, then putting the resulting composite 
into a pressure chamber in a dry isotactic molding device, 
applying an external isostatic pressure thereto against said 
?exible cover, and then sliding said plates via the cover 
along the side Wall thereby compressing the composite 
betWeen the thus-slid plates into a green compact. 

8. An isostatic pressing method as claimed in claim 7, 
Wherein at least tWo plates are so disposed that a pair of the 
plates face each other along the inner surface of the side Wall 
as divided into at least tWo portions, a poWder being ?lled 
into the space betWeen the plates to give a poWder compact 
therebetWeen, at least one partitioning plate being disposed 
betWeen the pair of opposed plates, and said poWder is ?lled 
into every space as formed by the opposed plates and the 
partitioning plate to give a plurality of green compacts all at 
a time. 

9. Amethod of producing heat-radiating substrates, Which 
comprises the steps of disposing at least tWo plates adjacent 
to the inner surface of a side Wall as divided into at least tWo 
portions, putting Mo poWder into the space betWeen the 
plates With covering the poWder compact With a ?exible 
cover to prepare a composite, then putting the resulting 
composite into a pressure tank or into a dry isostatic molding 
device, applying an external isostatic pressure thereto 
against said ?exible cover, then sliding said plates via the 
cover along the side Wall thereby compressing the composite 
betWeen the thus-slid plates into an M0 green compact, 
mounting Cu on the Mo green compact, and then heating the 
Mo green compact With Cu mounted thereon so as to 
impregnate Cu into the Mo green compact to give a heat 
radiating, Cu—Mo composite substrate. 

10. A method of producing heat-radiating substrates as 
claimed in claim 9, Wherein said Cu—Mo composite sub 
strate is rolled into a heat-radiating substrate having a 
thickness of smaller than 0.4 mm. 

11. A method of producing heat-radiating substrates as 
claimed in claim 9, Wherein at least tWo plates are so 
disposed that a pair of the plates face each other along the 
inner surface of the side Wall as divided into at least tWo 
portions, Mo poWder being ?lled into the space betWeen the 
plates to give an M0 poWder compact therebetWeen, at least 
one partitioning plate being disposed betWeen the pair of 
opposed plates, said Mo poWder being ?lled into every space 
as formed by the opposed plates and the partitioning plate to 
give a plurality of Mo green compacts all at a time. 

* * * * * 


